Release kinetics of prolyl hydroxylase inhibitors from collagen barrier membranes.
Collagen barrier membranes are used in guided tissue regeneration to support healing. This strategy, however, relies on the healing capacity of the tissue. Pharmacological inhibitors of prolyl hydroxylases can support regeneration by enhancing angiogenesis and are therefore a promising tool for periodontology. Here we evaluate the release kinetics of the prolyl hydroxylase inhibitors dimethyloxalylglycine and L-mimosine from collagen barrier membranes. Dimethyloxalylglycine and L-mimosine were lyophilized onto the collagen barrier membranes. The morphology of the collagen barrier membranes was analysed using scanning electron microscopy. The release of prolyl hydroxylase inhibitors was assessed by colorimetric and spectroscopic methods. Their ability to induce a cellular response was assessed in bioassays with gingival and periodontal ligament fibroblasts based on vascular endothelial growth factor production, proliferation, and metabolic activity of the cells. We found that loading of collagen barrier membranes with prolyl hydroxylase inhibitors did not change the overall membrane morphology. Assessment of the release kinetics by direct measurements and based on vascular endothelial growth factor production showed that supernatants obtained from the collagen barrier membranes in the first 6 hours had a sufficient level of prolyl hydroxylase inhibitors to induce vascular endothelial growth factor production. A similar kinetic was found when cell proliferation was assessed. Changes in metabolic activity did not reach the level of significance in the MTT assay. In conclusion, collagen barrier membranes can release prolyl hydroxylase inhibitors thereby increasing the pro-angiogenic capacity of periodontal cells in vitro. These findings provide the basis for preclinical studies to evaluate the regenerative capacity of prolyl hydroxylase inhibitors in periodontology and oral surgery.